Page 27 of 86 


Traffic and service facility tables 


Definitions 


Four sets of traffic tables are included in this publication. Each table specifies 
whether queuing (that is, Ring Again) is to be used and the effective size of 
the calling population generating the traffic. Table 1 presents the table 
numbers that correspond to these respective characteristics. 


Table 1 
Traffic table cross-reference 


Size of call population 
Infinite Finite 


No Queuing Table 4 Tables 6 through 15 


With Queuing Table 5 Tables 16 through 25 





Queuing 

To activate queuing on the Meridian 1, use the Ring Again feature. The 
queuing time is the time from which Ring Again is initiated until a service 
facility or station becomes available. Because more traffic can be carried 
when queuing is used, fewer service facilities are required for the same level 
of traffic. 


Calling population 

The size of the calling population is important because the size affects the rate 
at which traffic is generated. The calling population consists of the 
telephones, terminals, or both, to be considered. 
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Infinite population 

The term “infinite” is used to imply a large number. A population is 
considered infinite when the overall calling rate is not affected when one 
member of the population goes into service; that is, each individual telephone 
or terminal has little impact on the overall system. Almost all voice systems 
are assumed to have “infinite” populations. 


Finite population 

A “finite” population is defined as one where the calling rate is affected when 
a member goes into service. Because each member of the population is such 
a large percentage of the total, the calling rate decreases when a member goes 
into service since there is respect to the “finite” tables, the number in source 
is the number of telephones or terminals being considered. The number in the 
source in the tables goes up to 50. For numbers above 50, the results from 
finite population assumptions begin to converge with the results from the 
infinite population assumptions. 


Population size tables 

As a general rule, the “infinite” tables should be used for population sizes of 
more than 50 and “finite” tables for population sizes of 50 and below. More 
traffic is carried when the population is “finite.” Therefore, fewer service 
facilities are required from the same level of traffic. 


Traffic table format 
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Traffic Tables 4 through 25 follow the same basic format. The table title 
identifies which of the two characteristics (that is, queuing or no queuing and 
infinite or finite) apply to that table. Finite source Tables 6 through 25 are 
explicitly labeled as such. The finite source tables also have the number in the 
source printed in the table heading. The infinite source Tables 4 and 5 are not 
explicitly labeled. 
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These traffic tables present the maximum CCS load that can be offered to a 
specified number of service facilities (such as trunk, ports, or modem pools) 
and still meet a specified grade of service. Of the seven columns per table, the 
left-hand column gives the number of service facilities. The remaining six 
columns present CCS values for six different grades of service. For no 
queuing, the GOS is blocking probability and the column heading is 
“O.XXX,” where XXX is the blockage value. For queuing, the GOS is a ratio 
of the average queuing time (or delay) divided by the average holding time 
per call. The column heading is “X.XX,” where D/HT is delay divided by 
holding time and X.XX is the ratio. To determine, for example, the maximum 
CCS that could be offered when each call averages 10 minutes with a delay 
of 5 minutes, refer to the column labeled “0.50.” 


Note: The queuing delays are averaged over all calls and not just for the 
calls which are delayed. 


Values for traffic offered are presented in the traffic tables. With queuing, the 
traffic carried equals the traffic offered. With no queuing, the traffic carried 
equals the traffic offered multiplied by (1 - GOS). For example, at P.02, if 
100 CCS of traffic is offered, then 100 x (1 — .02) = 100 x .98 = 98, and 98 
CCS of traffic is carried. 


As stated earlier, queuing permits circuits to carry more traffic than when no 
queuing is allowed. Also, as the average call holding time increases (that is, 
the D/HT decreases), the amount of traffic decreases. Tables 4 through 25 
were produced using the generally accepted formulas in the telephone 
industry. Table 2 below shows the formulas used. 


Table 2 
Traffic table formulas 


Size of population 


No queuing ERLANG B (blocked calls ENGSET (blocked calls 
cleared) Table 4 cleared) Tables 6 
through 15 


With queuing ERLANG C (blocked calls ENGSET (blocked calls 
delayed) Table 5 delayed) 
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Examples of use 
Tables 4 through 25 can be used in the following ways: 


— To determine how much traffic can be offered to a specified number of 
service facilities at a specified GOS, go down the left-hand column to the 
number of service facilities and read the value out of the appropriate 
GOS column. 


— For grades of service not listed, interpolate between adjacent columns. 


— To determine the number of service facilities required to handle a 
specified amount of traffic, first convert the traffic figure into the offered 
CCS, and then go down the appropriate GOS column until the first value 
that equals or exceeds that traffic value is located. Then read the required 
number of service facilities from the left-most column on the same line. 


The following five sample cases illustrate various ways the traffic tables can 
be used. 


CASE 1 


Assume 
25 time-sharing terminals 


20 minutes average holding time per call 
5 calls per day per terminal evenly spread over an 8 hour day 


Problem 
Determine the required number of computer ports if there is 


1 No queuing and a P.05 GOS 
2 Queuing and an average delay of 10 minutes 
3 Queuing and an average delay of 5 minutes 


Solution 
Total hours of usage = (25 terminals) (1/3 hr per call) (5 calls) = 41.67 hr 


Hourly CCS = (41.67 hr) (36 CCS per hr)/(8 hr) = 187.5 CCS or 188 CCS 
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With only 20 terminals, the finite source tables should be used. 


1 Using Table 10, 188 CCS at P.05 requires 9 ports 

2 D/HT=10 min/ 20 min=0.5 

3 Using Table 20, 188 CCS with D/HT = 0.5 requires 6 ports 
4 D/HT=5 min/ 20 min=0.25 

5 Using Table 20, 188 CCS with D/HT = 0.25 requires 7 ports 
CASE 2 

Assume 


An inquiry application with a large number of terminals currently uses 
dial-up modem to gain access to the computer. Sixty-four ports are now 
allocated to this function, and the blockage is thought to be about 5. 


Problem 
Determine the percentage of traffic increase realized if Ring Again is used to 
queue for the ports? Assume a D/HT ratio of 1. 


Solution 

Because there are a large number of terminals, the infinite source tables 
should be used. 

From Table 4, 64 ports at P.05 can carry: (2109.6 CCS) (.95) = 2004 CCS. 
From Table 5, 64 ports at a D/HT ratio of 1 can carry 2272.6 CCS. 
Therefore, the percentage increase is 


2272.6 — 2004 / 2004 x 100 = 13.4% 


Note: The Meridian data feature can be justified by showing an 
increased use of computer resources via Ring Again. 
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CASE 3 


Assume 

A company uses 10 computer terminals to access a computer at the plant as 
well as a computer at a distant location. About 10 percent of the time, the 
distant computer is used. 


Each terminal is used approximately 45 minutes per hour. Each terminal is 
connected about 30 minutes per session. 


Problem 
Determine the number of ADMs required for this application if a 15-minute 
delay is acceptable. 


Solution 
Total hourly usage = (10 terminals) (3/4 hours) = 7.5 hr 


Remote usage = (10.) (7.5) = 0.75 hr 
Local usage = (90.) (7.5) = 6.75 hr 

Remote CCS = (0.75) (36) = 27 CCS 
Local CCS = (6.75) (36) = 243 CCS 


Each terminal requires an ADM. The remote traffic would use a modem pool. 
The local traffic would use hunting for computer ports, each port with an 
ADM. 


A 15 minute average queuing delay gives D/HT = 0.5. 


Using Table 17,2 ADMs are required for the remote modem pool and 7 
ADMs are required for local. 


Therefore, a total of 9 ADMs are required. 
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CASE 4 


Assume 
A customer has 32 terminals accessing 16 computer ports. Each terminal 
generates about 12 CCS during the busy hour. 


Problem 
Determine the expected blockage when queuing is not used. 


Solution 
Total offered CCS = (32 terminals) (12 CCS) = 384 CCS 


Because there are tables for only 30 and 35 terminals in the source, we must 
interpolate. 


A summary of the CCS values for 16 ports from Tables 12 and 13 are: 


Number in source P01 P.02 
35 360.0 391.9 
30 369.2 400.4 


Interpolation between 30 and 35 (that is, two-fifths of the difference between 
the two values) gives 


32 365.5 397.0 


Because 384 CCS lies between 365.5 CCS and 397.0 CCS, the blockage 
probability will lie between P.01 and P.02. Interpolating again between P.01 
and P.02 gives 


384 — 365.5 / 397 — 365.5 = X— .01/ .02 — .01 
587 = X — .01 / .01 

Therefore, X = .01 + (.587) (.01) = .0159 

X is the expected blockage. 


Note: The actual blockage value is .0154. 
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CASE 5 


Assume 
Use the information in Case 4 (that is, 16 computer ports and 12 CCS per 
terminal). 


Problem 

How many terminals can be supported if 

1 Blockage is allowed to increase to P.05? 

2 Ring Again is used, and the average delay is twice the call holding time? 


Solution 
Divide the total CCS by 12 CCS, and compare the result with the entries in 
our tables at the given GOS and the number in source for 16 ports. 


1 Use the following: 


Table Number in source CCS at P.05 Number of terminals 





The number in the source matches the number of terminals at about 37 
terminals. Therefore, approximately 37 terminals can be supported at a P.05 
GOS. 


2 Using the queuing finite tables for 2.00 and for 16 computer ports, 576 
CCS can be offered (and carried). 


Therefore, the number of terminals that can be supported is 576 / 12 = 48. 
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By looking at Tables 24 and 25, we see that the 576 CCS value occurs for 
1.00, 2.00, and 4.00 (for 16 ports). The CCS value for 0.75 is almost 576 CCS. 
This means that the maximum average delay experienced by 45 or 50 
terminals is just over 75 of the average holding time. Once a group of circuits 
or ports is at full capacity, this capacity cannot be increased (576 CCS = 16 
ports x 36 CCS). 


Table 3 
CCS capacities per loop (Part 1 of 3) 


Number of loops 


Blockage 
(GOS) 
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Table 3 
CCS capacities per loop (Part 2 of 3) 


Number of loops 


Blockage 
(GOS) 
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Table 3 
CCS capacities per loop (Part 3 of 3) 


Number of loops 


Blockage 
(GOS) 





Note: This table lists average values; these values may vary according to specific user requirements. 
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Table 4 
Service facility use—with no queuing (ERLANG B) (IN CCS) (Part 1 of 9) 


Grade of service (GOS)—traffic offered 


0.005 0.010 0.020 0.030 


=e 


2 
3 
4 
5 
6 
7 
8 
9 
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Table 4 
Service facility use—with no queuing (ERLANG B) (IN CCS) (Part 2 of 9) 


Grade of service (GOS)—traffic offered 


0.010 0.020 0.030 
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Table 4 
Service facility use—with no queuing (ERLANG B) (IN CCS) (Part 3 of 9) 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 0.050 0.100 
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Table 4 
Service facility use—with no queuing (ERLANG B) (IN CCS) (Part 4 of 9) 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 0.050 


1996.2 
2031.2 
2066.2 
2101.2 
2136.3 
2171.4 
2206.5 
2241.6 
2276.8 
2312.0 
2347.2 
2382.4 
2417.6 
2452.9 
2488.2 
2523.5 
2558.8 
2594.1 
2629.9 
2664.9 
2700.2 
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Table 4 
Service facility use—with no queuing (ERLANG B) (IN CCS) (Part 5 of 9) 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 0.050 0.100 
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Table 4 
Service facility use—with no queuing (ERLANG B) (IN CCS) (Part 6 of 9) 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 0.050 


3482.6 
3518.3 
3554.0 
3589.7 
3625.5 
3661.2 
3697.0 
3732.8 
3768.5 
3804.3 
3840.1 
3875.9 
3911.8 
3947.6 
3983.4 
4019.3 
4055.1 
4091.0 
4126.9 
4162.7 
4198.6 
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Table 4 
Service facility use—with no queuing (ERLANG B) (IN CCS) (Part 7 of 9) 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 0.050 
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Table 4 
Service facility use—with no queuing (ERLANG B) (IN CCS) (Part 8 of 9) 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 0.050 


4990.1 
5026.2 
5062.3 
5098.3 
5134.4 
5170.5 
5206.6 
5242.7 
5278.8 
5314.9 
5351.0 
5387.1 
5423.2 
5459.3 
5495.5 
5531.6 
5567.7 
5603.9 
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Table 4 
Service facility use—with no queuing (ERLANG B) (IN CCS) (Part 9 of 9) 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 0.050 0.100 
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Table 5 
Service facility use—with queuing (ERLANG C) (in CCS) (delay over all calls) (Part 1 of 8) 


Delay/holding time (D/HT)—traffic offered 


=e 


2 
3 
4 
5 
6 
7 
8 
9 
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Table 5 
Service facility use—with queuing (ERLANG C) (in CCS) (delay over all calls) (Part 2 of 8) 


Delay/holding time (D/HT)—traffic offered 
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Table 5 
Service facility use—with queuing (ERLANG C) (in CCS) (delay over all calls) (Part 3 of 8) 


Delay/holding time (D/HT)—traffic offered 
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Table 5 
Service facility use—with queuing (ERLANG C) (in CCS) (delay over all calls) (Part 4 of 8) 


Delay/holding time (D/HT)—traffic offered 
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Table 5 
Service facility use—with queuing (ERLANG C) (in CCS) (delay over all calls) (Part 5 of 8) 


Delay/holding time (D/HT)—traffic offered 
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Table 5 
Service facility use—with queuing (ERLANG C) (in CCS) (delay over all calls) (Part 6 of 8) 


Delay/holding time (D/HT)—traffic offered 
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Table 5 
Service facility use—with queuing (ERLANG C) (in CCS) (delay over all calls) (Part 7 of 8) 


Delay/holding time (D/HT)—traffic offered 
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Table 5 
Service facility use—with queuing (ERLANG C) (in CCS) (delay over all calls) (Part 8 of 8) 


Delay/holding time (D/HT)—traffic offered 


4971.1 5033.6 5043.3 5058.9 
5007.0 5069.6 5079.3 5094.9 
5042.9 5105.6 5115.3 5130.9 
5078.8 5141.5 5151.2 5166.9 
5114.7 5177.5 5187.2 5202.9 
5150.6 5213.5 5223.2 5238.9 
5186.5 5249.5 5259.2 5274.9 
5222.5 5285.5 5295.2 5310.9 
5258.4 5321.5 5331.2 5346.8 
5294.3 5357.5 5367.2 5382.8 





Table 6 
Service facility use—finite source with no queuing (ENGSET) (in CCS); number in source = 5 


Grade of service (GOS)—traffic offered 


Number 0.010 0.020 0.030 
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Table 7 


Service facility use—finite source with no queuing (ENGSET) (in CCS); 
number in source = 10 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 0.050 


= 


2 
3 
4 
5 
6 
7 
8 
9 
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Table 8 

Service facility use—finite source with no queuing (ENGSET) (in CCS); 
number in source = 15 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 


=% 


2 
3 
4 
5 
6 
7 
8 
9 
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Table 9 
Service facility use—finite source with no queuing (ENGSET) (in CCS); 
number in source = 20 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 


= 


2 
3 
4 
5 
6 
7 
8 
9 
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Table 10 

Service facility use—finite source with no queuing (ENGSET) (in CCS); 
number in source = 25 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 


=% 


2 
3 
4 
5 
6 
7 
8 
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Table 11 
Service facility use—finite source with no queuing (ENGSET) (in CCS); 
number in source = 30 (Part 1 of 2) 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 


= 


2 
3 
4 
5 
6 
7 
8 
9 
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Table 11 
Service facility use—finite source with no queuing (ENGSET) (in CCS); 
number in source = 30 (Part 2 of 2) 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 
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Table 12 
Service facility use—finite source with no queuing (ENGSET) (in CCS); 
number in source = 35 (Part 1 of 2) 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 


=? 


2 
3 
4 
5 
6 
7 
8 
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Table 12 
Service facility use—finite source with no queuing (ENGSET) (in CCS); 
number in source = 35 (Part 2 of 2) 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 
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Table 13 
Service facility use—finite source with no queuing (ENGSET) (in CCS); 
number in source = 40 (Part 1 of 2) 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 


= 


2 
3 
4 
5 
6 
7 
8 
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Table 13 
Service facility use—finite source with no queuing (ENGSET) (in CCS); 
number in source = 40 (Part 2 of 2) 


Grade of service (GOS)—traffic offered 


Number 0.010 0.020 0.030 
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Table 14 
Service facility use—finite source with no queuing (ENGSET) (in CCS); 
number in source = 45 (Part 1 of 2) 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 


= 


2 
3 
4 
5 
6 
7 
8 
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Table 14 
Service facility use—finite source with no queuing (ENGSET) (in CCS); 
number in source = 45 (Part 2 of 2) 


Grade of service (GOS)—traffic offered 


Number 0.010 0.020 0.030 
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Table 15 
Service facility use—finite source with no queuing (ENGSET) (in CCS); 
number in source = 50 (Part 1 of 2) 


Grade of service (GOS)—traffic offered 


Number 0.005 0.010 0.020 0.030 


= 


2 
3 
4 
5 
6 
7 
8 
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Table 15 
Service facility use—finite source with no queuing (ENGSET) (in CCS); 
number in source = 50 (Part 2 of 2) 


Grade of service (GOS)—traffic offered 


Number 0.010 0.020 0.030 
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Table 16 
Service facility use—finite source with queuing (ENGSET) (in CCS); number in source = 5 


Delay/holding time (D/HT)—traffic offered 





Table 17 
Service facility use—finite source with queuing (ENGSET) (in CCS); number in source = 10 


Delay/holding time (D/HT)—traffic offered 


Number 


=? 


2 
3 
4 
5 
6 
7 
8 
9 
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Table 18 
Service facility use—finite source with queuing (ENGSET) (in CCS); number in source = 15 


Delay/holding time (D/HT)—traffic offered 


=e 


2 
3 
4 
5 
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7 
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Table 19 
Service facility use—finite source with queuing (ENGSET) (in CCS); number in source = 20 


Delay/holding time (D/HT)—traffic offered 


=e 
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Table 20 
Service facility use—finite source with queuing (ENGSET) (in CCS); number in source = 25 


Delay/holding time (D/HT)—traffic offered 


=e 


2 
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Table 21 
Service facility use—finite source with queuing (ENGSET) (in CCS); number in source = 30 
(Part 1 of 2) 


Delay/holding time (D/HT)—traffic offered 


Number 
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2 
3 
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6 
7 
8 
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Table 21 
Service facility use—finite source with queuing (ENGSET) (in CCS); number in source = 30 


(Part 2 of 2) 


Delay/holding time (D/HT)—traffic offered 


Number 
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Table 22 


Service facility use—finite source with queuing (ENGSET) (in CCS); number in source = 35 
(Part 1 of 2) 


Delay/holding time (D/HT)—traffic offered 


Number 


= 


2 
3 
4 
5 
6 
7 
8 
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Table 22 
Service facility use—finite source with queuing (ENGSET) (in CCS); number in source = 35 


(Part 2 of 2) 


Delay/holding time (D/HT)—traffic offered 


Number 
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Table 23 
Service facility use—finite source with queuing (ENGSET) (in CCS); number in source = 40 
(Part 1 of 2) 


Delay/holding time (D/HT)—traffic offered 


Number 


= 


2 
3 
4 
5 
6 
7 
8 
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Table 23 
Service facility use—finite source with queuing (ENGSET) (in CCS); number in source = 40 


(Part 2 of 2) 


Delay/holding time (D/HT)—traffic offered 


Number 
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Table 24 
Service facility use—finite source with queuing (ENGSET) (in CCS); number in source = 45 
(Part 1 of 2) 
Delay/holding time (D/HT)—traffic offered 


Number i i ; 1.00 


= 


2 
3 
4 
5 
6 
7 
8 
9 
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Table 24 
Service facility use—finite source with queuing (ENGSET) (in CCS); number in source = 45 


(Part 2 of 2) 


Delay/holding time (D/HT)—traffic offered 


Number 0.25 0.50 É 1.00 
755.8 
791.9 
828.0 
864.0 
900.0 
936.0 
972.0 
1008.0 
1044.0 
1080.0 
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Table 25 
Service facility use—finite source with queuing (ENGSET) (in CCS); number in source = 50 
(Part 1 of 2) 
Delay/holding time (D/HT)—traffic offered 


Number . . 0.75 1.00 


= 


2 
3 
4 
5 
6 
7 
8 
9 
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Table 25 
Service facility use—finite source with queuing (ENGSET) (in CCS); number in source = 50 


(Part 2 of 2) 


Delay/holding time (D/HT)—traffic offered 


Number 
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